Aim: To gain insight into the experiences of family carers participating in a weight management programme via mHealth tools for overweight children and adolescents with intellectual disabilities.
| INTRODUCTION
There is a high prevalence of obesity among children with disability and special needs. The prevalence of childhood overweight and obesity in children aged 5-19 years old was 6.2% and 13.8% respectively (Li et al., 2010) . It is increasingly recognized as an international phenomenon and one that requires active intervention (Centers for Disease Control and Prevention: Disability and Obesity, 2017). Overweight children and adolescents with intellectual disability may not have a sufficient understanding of obesity or its related comorbidities. For this reason, many children with disability will grow into obese adults with all the associated chronic health problems, such as diabetes, back and joint pain, cardiovascular disease, and hypertension (Gibbs, Brown, & Muir, 2008) . The Centers for Disease Control and Prevention report that children with disability are 38% more likely to be obese than other children. Children with disabilities are at higher risk of obesity due to their lower engagement in physical activity than children of the same ages without disabilities (Murphy & Carbone, 2008) .
Previous studies have only focused on short-term and individual outcome measures in weight management programmes for children with disabilities, without involving parental participation (Speiser et al., 2005; Tong, Jones, Craig, & Singh-Grewal, 2012) . There is still little information provided on the potential adoption or sustainability of weight management programmes for this group (Anderson & Heyne, 2010; Hogan, McLellan, & Bauman, 2000) .
Thus, a weight reduction program requires effective interventions targeting the social forces and collective efficacy of these health-related behaviours in overweight or obese children and adolescents with mild intellectual disability (MID) in a school setting.
Diet, physical activity, and sedentary behaviours are predicted by a set of factors from multiple domains (Glanz & Bishop, 2010) . It is therefore important to study not only how lifestyle behaviours relate to weight status, but also the social forces and collective efficacy that influence and shape these behaviours (Bandura, 1982) . Children and adolescents with disabilities have many characteristics beyond those of typically developing children that increase their risk for greater body mass due to excess use of medication. Symptoms related to obesity are those such as joint pain, having different dietary habits related to their disability, such as a fluid diet, as well as requiring support and supervision because of their cognitive impairment in participating and engaging in physical activity and weight reduction strategies (Grondhuis & Aman, 2013) . Given the central role of behavioural intervention, much more research is needed in this area.
| BACKGROUND
While childhood obesity has been the focus of considerable research in recent years, longer term follow-up is needed to confirm the maintenance of treatment effects for all types of interventions. Interventions that work for typically developing children may not work for obese children with disabilities without modification and those that do work may not be available in their community. These interventions are more likely to be effective when implemented during childhood, when individuals are still growing and forming life-long health behaviours (Lazaar et al., 2007) . Both school and home can provide a supportive physical and social environment for preventing childhood obesity. It is important to develop an evidence-based program, such as mHealth, that facilitates the parent's participation in weight loss maintenance interventions and thus can have a positive Why is this research or review needed?
• Childhood obesity is on the rise. Between 2004-2015, the prevalence of obesity among children increased from 18.7% to 20.8%.
• Overweight children and adolescents with intellectual disability may not have a sufficient understanding of obesity, causing them to ignore its harmfulness.
• We examined the impact of a weight management pro- What are the key findings?
• The use of mHealth interactive interventions to sustain healthy lifestyle behaviours in a home setting can provide evidence that will help school nurses and youth workers in planning innovative, effective, and sustainable programs.
• The use of mHealth interactive interventions to facilitate family carers' participation in monitoring and sustaining healthy lifestyle behaviours for overweight and obese children and adolescents with is feasible and appropriate.
How should the findings be used to influence policy/practice/research/education?
• The advanced role of school nursing acts as a bridge between home and school. Thus, school nurses play an important role in understanding family carers' perspective. By using innovative technology to plan mHealth interactive interventions in their advanced nursing practice, school nurses can facilitate parents' participation in addressing the health needs of children and adolescents with intellectual disabilities.
• Family carers should be involved in the school-based weight management programmes that are extended to the home environment via the mHealth interactive intervention. School nurses can assist parents in identifying enhancers and barriers when they are engaged in such activities via mHealth intervention.
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| 389 impact on a large proportion of the target population. These interventions have the potential to positively impact the individual, their family and wider care services. Thus, a structured, school-based weight management intervention is needed to improve health outcomes.
There is clear evidence of the efficacy of interventions to establish health-promoting or health-enhancing behaviours at an individual level to reduce health-risk behaviours such as obesity and the wider associated health complications (Lee, Lee, Sze, & Chien, 2017) . However, these behaviour changes are frequently difficult to maintain, especially for children with intellectual disability, which poses an important challenge in planning weight loss maintenance programs for this population. Few studies have focused on family carers' perspectives on behavioural change by engaging their participation in a school-based weight management programme (SBWMP) via mHealth tools for the overweight children and adolescents with intellectual disability.
The limited maintenance of behavioural change seen in initial intervention efforts may be due to the failure to consider contextual factors such as collective efficacy, which emphasizes interaction and observational learning on a group level. Collective efficacy (social control and social cohesion) is a concept used in social cognitive theory to describe a group's ability to achieve goals (Bandura, 2000) ; it is related to the social environment, which predicates community collective efficacy via socialization with social forces and a social network, as shown by Kawachi and Berkman (2001) . Thus, further research should aim to achieve greater integration of social constructs in behavioural theories and interventions as social factors that can affect and sustain change. The current study aimed to explore family carers' experiences after participating in a 12-month SBWMP via mHealth tools with interactive intervention.
| mHealth intervention protocol
The mHealth intervention protocol provides guidelines and examples for implementing strategies and methods used in the extended home environment of a SBWMP for overweight children and adolescents with MID (Figure 1 ). The cognitive impairment of students with intellectual disability results in poor self-regulation, planning, execution and monitoring of their lifestyle behaviours, with the consequences of increased prevalence of chronic illnesses among this vulnerable group. Adopting the principles of collective efficacy theory, we examined whether a group-mediated school-based weight management intervention, extended to the home environment and involving the family caregivers, for weight loss among overweight children and adolescents with MID resulted in changes in self-regulatory self-efficacy for healthy eating behaviours and practicing physical activity and whether these changes mediated weight loss. Details of the 12-month school-based weight management programme extended to the home environment involving family carers' participation via mHealth tools are given in Table 2 . In this study, family carers referred to parents (mothers and fathers) and caregivers, extended and chosen families who contribute significantly to the
Step 6
Program Evaluation: Baseline, Immediate Posttest, Sustainablity Assessment
Step 5 Implement a traditional school-based weight management programme extended home environment involving parents using a multidisciplinary appraoch
Step 4 Enhance parental skills training program and utilize mHealth tools to facilitate student's health behavioral changes and psychosocial well-being
Step 3 Assess participants' readiness and identify contributing factors to facilitate changes with perceived social support from school and home enviornments
Step 2 Set indicators for outcome measures: weight reduction, increase adoption of healthy lifestyle behaviours and better psychosocial well-being
Step 1
Identify high risk group: overweight and obese students and the predisposing factors 
| Design
An exploratory qualitative study was used to examine family carers' experiences of participating in a structure weight management programme for the overweight children and adolescents via mHealth intervention. tools; and (f) family carer has a child or an adolescent whose BMI-forage is in the overweight (85th to <95th percentile) or obese (≥95th percentile) categories. In contrast, the study excluded family carers of a child or adolescent aged over 16 whose BMI-for-age was between the 85th and 95th percentiles and who had moderate intellectual disabilities. Family carers were contacted either through the school communication system or by telephone. If they were interested, they then received an invitation letter with a consent form and an information sheet detailing the aim of the study. There were 43 family carers participated in the SBWMP via mHealth intervention. Twenty family carers comprised parents, grandparents and auntie from four special schools were invited to participate in this study and their characteristics were as shown in Table 1 .
| Participants

| Data collection
Focus group discussions were conducted between January-April 2017 by the principal investigator and the research team members in the schools' meeting rooms. Consents were obtained prior to conducting the focus group discussions. The discussion guide was 
| Ethical considerations
Ethical approval was obtained from the University Research Ethical
Committee prior to recruiting the family carers. The purpose of the study was explained to them and their informed consents were obtained regarding their voluntary participation. Permission to audiorecord the interviews was obtained. The family carers' personal information was not disclosed. The collected data were only accessible to the research team. Confidentiality was ensured, with full respect for the anonymity of the family carers.
| Data analysis
All the focus group discussion data were tape-recorded and transcribed into Cantonese. The audiotapes were then listened to a second time to ensure that the transcript of each interview was complete and accurate. Data were analysed using thematic analysis | 391 (Braun & Clarke, 2006) . This was a systematic procedure whereby verbatim or unstructured data were systematically coded by content 
| Reflexivity
The reporting guidelines of the COREQ were adopted in this study, with three domains: (a) research team and reflexivity; (b) study design; and (c) analysis and findings (Tong, Sainsbury, & Craig, 2007) .
The COREQ aims to improve the transparency of all aspects of qualitative research by providing clear reporting standards. It is a 34-item checklist to help authors report important aspects of the study methods, findings, analysis, and interpretations (Tong et al., 2007) .
The research assistants and principal investigator (PI) conducted five focus group discussions with family carers to examine their experiences of participating in an mHealth intervention. The PI was a qualitative researcher for over 15 years, thus she has the passion and commitment to conduct qualitative research studies to examine participants' perspectives. For this study, she investigated the indepth experiences of family carers after involvement in the mHealth intervention. The PI recognizes that qualitative research is particularly beneficial in revealing practices that are taken for granted and the meanings embedded in everyday experiences. Thus, she recognizes that it is important to construct reality according to interpretations of the data regarding participants' experiences.
It was used when the focus group questions asked for the participants' experiences and the PI did not bracket her biases and prior engagement with the question under study. The research was reflected on, on an ongoing basis, to allow researchers to provide considerable thought to their own experience and to clearly explain the ways participants found meaning in and related to the issues being researched (Fossey, Harvey, McDermott, & Davidson, 2002) .
For this study, the world of Chinese family carers of children and adolescents with intellectual disability could be expanded by helping carers to see new roles and commitment in promoting healthy lifestyle behaviours in a home setting. Using a qualitative study design, the PI believed that the carers' world could be expanded only in relation to existing concerns and possibilities by understanding their participation experiences in monitoring and sustaining healthy behaviours for the children and adolescents with intellectual disability in the home environment. This understanding allowed further exploration and revelation of the underlying meanings of these carers' experiences, namely the impact of mHealth on carers' experiences.
Therefore, the experience and role of these family carers of overweight children and adolescents with intellectual disability could be elaborated via focus group discussions. In addition, the research delved into the relationships and meanings that knowledge and context have for each other.
Only the first two focus group discussions were conducted to adjust the predeveloped discussion guide (Appendix S1). The researcher established relationships of trust, observation and referential adequacy and through prolonged engagement with the family carers. Five focus group discussion data were validated by another researcher for peer validation purposes. Data quality for bias and coding checks were made by two researchers and one nurse clinician to establish dependability.
| FINDINGS
Twenty participants, 4 males and 16 females, with ages ranging from 25-65, participated in five focus group discussions (Table 1) . They were 16 parents, three grandparents and one aunt recruited from the participants of weight management programme via mHealth intervention. Each focus group discussion was conducted in Chinese in the school setting and lasted between 45 and 60 min. The focus group discussion guide was derived from the family carers' experiences in a SBWMP extended to the home environment via interactive mHealth tools (Table 2) .
In this study, the family carers stated that the participation of mHealth weight management programme had motivated them to learn relevant health information how to promote children and adolescents to practice healthy lifestyle behaviours. It also evoked a feeling of shared experience with other family carers via mHelath tools. Thereafter, four main themes with eight subthemes emerged from the data analysis (Table 3) 
| Theme 1: Improving family carer-child interactions and communications
The communication between family carers and children was not good prior to participating in the weight management programme.
Family carers reported a positive impact of the program on family members' relationships, especially those with the child. They also said that interactions with the child had increased as they
T A B L E 2 Details of a 12-month Extended Home Environment School-based Weight Management Programme via mHealth interventions
Students
School-based activities Parents Extended Home Environment Activities
Phase I (4 months) The research team completed the program and then followed up 4 months for a sustainability assessment 
| DISCUSSION
The findings of this study reflect the impact of the combined efforts of the school personnel and family carers. These findings are consistent with those of the Norwegian School of Sport Sciences, suggesting that an intervention effect on targeted determinants would mediate changes in weight status with parental or caregivers involvement in children's physical activity (Bergh et al., 2012 This qualitative study result will also guide school nurses in the development of a structured school-based weight reduction program using mHealth tools to interact with family carers (Lee, Leung, et al., 2017) . Dishman et al. (2005) stated that a weight management programme combined with interactive games that engage parents' participation via mHealth tools is innovative and cost-effective. A school nurse or paediatric nurse does have an essential role to bridge the gap between schools and families and enhance communication.
The use of mHealth tools to encourage family carers' participation in sustaining weight loss interventions for overweight children and adolescents with intellectual disability is feasible and appropriate. It involves three levels of participation in the school community -individual, school and family-to promote child health. This finding is shaped in part by Bronfenbrenner's (1986) which consists of five environmental systems, which are microsystem, mesosystem, exosystem, macrosystem, and chronosystem. Each layer interacts with each other. According to the Bronfenbrenner's (1986) , it is important not only to examine the individual child and his or her immediate environment which is the family and peers, but also assessing the interactions between the larger environments such as the school and community, which can have influences on the child's development.
The findings of this study support that the influence of attitudes and behaviours within parent-teacher interactions in a reciprocal partnership which represents a promising avenue that the school nurse has an essential role to bridge this achievement. This reciprocal partnership is also supported by Deslandes (2001) who described this partnership as "A bridge to the future-collaboration between parents, schools, and communities."
| Limitations
The first limitation of this study is that the family carers were recruited from direct contacts at institutions for mildly intellectually disabled students. This makes it difficult to generalize the findings to all children with special needs. A second limitation is the effective translation of trials to real-world settings. Generalization of effective interventions requires an expansion of the assessment of intervention outcomes delivered in diverse settings. Community-and organizationwide interventions have had varied success. The findings are marred by poor designs and methods. In general, however, interventions that are more broadly based and multifaceted are more likely to be effective. These challenges are not confined to advances in individual behaviour change, as similar challenges apply to all levels of intervention.
| CONCLUSION
It is crucial to involve the family carers' and assess their perceptions and experiences in evaluating the impact of an intervention targeting outcome measures. Overweight children and adolescents with intellectual disability in a special school learn to behave through constructs of both instruction (i.e., how parents, teachers and other authorities and role models tell them to behave) and observation (i.e., how they see An essential element in the planning of behavioural change health programs to facilitate the efficacy of interventions to establish healthpromoting or health-enhancing behaviours such as diet and physical activity and to reduce health-risk behaviours such as obesity and the wider associated health complications. However, these behavior changes are difficult to maintain in the long term and it poses a challenge to the health care professionals. The limited maintenance of behavioural change seen in initial intervention efforts may be due to the failure to consider all these contextual factors, such as social support and social networks via socialization (Hatch et al., 2013) . Thus, further research should target greater integration of social constructs in behavioural theories and interventions as social factors that can affect and sustain change by involving parents in collaboration with healthcare professionals such as school nurses to promote children's health in school communities.
